Plasminogen activators in the neuromuscular system of the wobbler mutant mouse.
Wobbler, the neurological mutant mouse, carries an autosomal recessive gene (wr) and has been characterized as a model of lower motoneuron disorders with associated muscle atrophy, denervation and reinnervation. During normal murine neuromuscular development a decrease in muscle plasminogen activator (PA) activity accompanies synapse maturation. In contrast, experimental denervation in adult mice leads to an increase in muscle PA activity. The purpose of the present study was to determine the possible involvement of PAs in the denervation/reinnervation phenomena and motoneuron degeneration that characterize the wobbler mutant mouse. We determined the degree of innervation and its characteristics in wobbler mice by measuring choline acetyltransferase (ChAT) activity. We measured ChAT in the spinal cord as well as in two different muscles known to be differentially affected, biceps brachii and gastrocnemius. We found a sharp decrease of ChAT activity in both muscles but not in spinal cord extracts. We estimated the extent of sprouting by the silver/cholinesterase stain. Motoneuron terminal sprouting, not detected in normal animals, was present in 40% of the neuromuscular junctions in wobbler mice. We estimated specific PA activities in biceps brachii and gastrocnemius muscle extracts, as well as spinal cord extracts, using both an amidolytic assay and fibrin zymography. Increased PA, predominantly urokinase-PA (uPA), was observed in wobbler mouse muscle. A greater uPA was detected in biceps brachii muscle than in gastrocnemius muscle, which is less impaired by the mutation. There was no change in spinal cord PA, although tissue type PA (tPA) is the predominant PA type there.(ABSTRACT TRUNCATED AT 250 WORDS)